., AN) ANI)RE .J. : Arteriovenous fistula involving the portal vein or its tributaries is a rare condlition that in some cases can 
T HE opportunity to cure ascites is a gratifying clinical experience but is seldom encountered. Recently we have observed and successfully treated a patientt with as(ites and an arteriovenous fistula of the spleniic artery and vein.
Arteriovenous fistulas may occur wherever arteries and veins lie in proximity. The usual clinical maanifestations, such as thrill, machinery murmur, increased venous pressure with its sequelae in the involved region, and at times cardiac enlargement and failure, are well known. An arteriovenous communication between a systemic artery and the portal vein or one of its tributaries quite logically might produce portal hypertension and its sequelae. Sigwartl reviewed the literature prior to 1953 and found 3 cases2-4 of splenic arteriovenous fistula reported in detail and another5 memstioned, and he added 1. In 1935 Stener6 reported a case. Of these, only 1, the patient of Goodhart,3 had ascites, while 4 patients piesented with repeated gastrointestinal bleeding from esophageal varices.1' 3 4, 6 Two instances of hepatoportal arteriovenous fistula have been reported7' and 1 of these patients had ascites.7
CASE REPORT
A 34-year-ol0( housewife eamnc to the _Mayo Clinic on October 29, 1956 because of swelling of the abdomen of 4 to 5 weeks' duration. Three months prior to admission her third pregnancy was terminated normally. The pregnancy was complicated by hypertension and by edema of the ankles during the eighth and ninth months. For 2 months post partum she felt well. Four to 5 weeks prior to admission she noted rapi(1 increase in the size of her abdomen unaccompanied by dyspnea, peripheral edema, fever, or pain. Two Operation was undertaken on the ninth day after admission. A left thoraco-abdominal incision was made, the old scar being excised and the incision being continued laterally over the costal arch and into the thorax through the seventh intercostal space. The diaphragm was opened partially in the line of the incision.
The liver was tremendously enlarged and the left lobe extended laterally well under the left leaf of the diaphragm. The liver was smooth in contour. Biopsy showed normal hepatic parenchyma ( fig. 2 ). The gastrohepatic omentum was opened and an enlarged, tortuous splenic artery was visualized; this was doubly ligated near its origin. Immediately the continuous murmur audible to the anesthesiologist over the left posterior part of the thorax disappeared. The veins in the mesentery of the small intestine were not dilated. The remainder of the abdomen at exploration appeared normal except for the region of the spleen.
In the hilar region of the spleen a lobulated aneurysm of the splenic artery was visualized, and associated with it was a much larger aneurysm of the splenic vein; the latter aneurysm lay anteriorly and somewhat inferiorly ( fig. 3 ). The spleen was densely adherent to the diaphragm and was dissected away with some difficulty. It was eventually retracted upward and medially, whereupon the aneurysms of the splenic vein and artery were thoroughly exposed. As the dissection continued, a portion of the splenic vein was reached that, although enlarged, was small enough to permit ligation and division. The splenic artery was likewise ligated and divided. It was necessary to remove a portion of the tail of the pancreas as well.
The excised specimen therefore consisted of the spleen, the aneurysms of the splenic artery and the splenic vein, and a portion of the tail of the pancreas. When the specimen was opened, a communication 4 mm. in diameter was found between a bilocular aneurysm of the splenic artery and an aneurysm of the splenic vein ( fig. 4) . Each locule of the arterial aneurysm measured 4 cm. in diameter, and the venous aneurysm measured 8 by 5 by 5 cm.
The cut end of the pancreas was oversewn, the diaphragm was closed, the costal arch was reapproximated, and the thorax and abdomen were closed.
The patient's postoperative course was uneventful. The mild diabetes, as evidenced by the increased concentration of blood sugar, was managed without incident by a diabetic diet. The platelet count rose from 240,000 per mm.3 on November 10 to 572,000 on November 13 and to 653,000 on November 16. A routine urinalysis on November 9 gave negative results. The serum bilirubin reaction remained normal postoperatively, and the concentration of alkaline phosphatase decreased to 38.7 King and Armstrong units per 100 ml. of serum by the tenth postoperative day. Sulfobromophthalein retention at the end of 1 hour on the ninth postoperative (lay was grade 1 (6 per cent). Three months postoperatively the patient said that she was well and had noted no further ascites.
DISCUSSION
The mechanism of formation of ascites is not fully understood. Volwiler, Grindlay, and Bollman9 observed in dogs with normal plasma The cause of the arteriovenous fistulas in the previously reported cases reviewed in table 1 is obscure. Pre-existing trauma is not mentioned in any of them. Three patients had multiple arteriovenous communications and 3, including ours, had a single communication. The existence of multiple communications suggests a congenital origin. In Sigwart's1 case the communication was single but within the spleen and, in his opinion, was probably congenital. In the 2 cases with multiple communications and in which the history was reported, and in Sigwart's case, evidence of portal hypertension (gastrointestinal hemorrhage) appeared in childhood or early adult life; this suggests a congenital anomaly. Goodhart's3 patient, the only one other than ours who had ascites, was 49 years old and had hematemesis and melena for only 5 months prior to death; the single arteriovenous communication was likely acquired and possibly the result of rupture of an aneurysm of the splenic artery into the adjacent vein.
The close relationship of the development of ascites to parturition observed in our case suggests the possibility that an aneurysm of the splenic artery ruptured into the splenic vein as a result of changes in intra-abdominal pressure incident to parturition. Owens and Coffeyl3 have shown a relationship between pregnancy and rupture of a pre-existing aneurysm of the splenic artery. It is equally possible that the splenic arteriovenous fistula developed in our case at the time the bullet wound was inflicted 11 years prior to the onset of ascites.
Ascites in arteriovenous fistula involving the portal system could be produced by either or both of 2 
